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* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electroluminescence assembly containing the polymer nature organic conductor with which the particle 
was applied as a hole-injection layer from the solution or dispersion liquid which has a diameter 1 micrometer or less. 



[Translation done.] 
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1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electroluminescence assembly which 

contains conductive polymer as an auxiliary layer. 

[0002] 

[Description of the Prior Art] An electroluminescence (EL) assembly will generate light, if electric field are impressed, 
and it has the feature with which current flows. Such an assembly is known for a long time in the name of "light 
emitting diode (Light Emitting Diode)." Generating of light arises as a result which positive charge (electron hole) and 
a negative charge (electron) combine with generating of light. 

[0003] In Light Emitting Diode commonly used in the industry, many consist of an inorganic semiconductor material. 
However, the electroluminescence assembly whose fundamental component is an organic material came to be known 
in the past several years. 

[0004] Generally these organic electroluminescence assemblies contain the layer of one or the organic charge transfer 
compound beyond it. 

[0005] This layer structure in principle is as follows. The number of 1 to 10 has the next meaning. 
1 A base material, substrate 2 Lower electrode 3 Hole-injection layer 4 Electron hole moving bed 5 Luminous layer 6 
Electronic-transition layer 7 Electron-injection layer 8 Up electrode 9 Contact 10 The structure of enclosure and 
****** may be simplified by expressing the most common case, excepting each layer and making the function of 
plurality one of the remaining layers take over in that case. In the simplest case, EL assembly consists of two 
electrodes and there is an organic layer which achieves all functions including generating of light in the meantime. 
Such a system is stated to patent application WO-A 90/13148 which used poly [p-phenylenevinylene] as the base. 
[0006] In manufacture of the electroluminescence display device of a large area, at least one of the electrodes 2 or 8 
which supply power needs to consist of a transparent electrical-conduction material. 

[0007] The suitable substrates 1 are transparent substrates, such as a film of plastics, such as polyester like glass, a 
polyethylene terephthalate, or polyethylenenaphthalate, a polycarbonate, a polyacrylate, a polysulfone, or a polyimide. 
[0008] Suitable transparent electrical-conduction material is a metallic oxide (ITO), for example, indium tin oxide, a 
tin oxide (NESA), and b translucent metal membrane, for example, Au, Pt, Ag, Cu, etc. 

[0009] The suitable luminous layer 5 is stated to DE-A 196 27 071. However, in fact, in order to make the flux of light 
increase, it is found out that an electron-injection layer or a hole-injection layer (6 3, 4, and/or 7) must be incorporated 
into an electroluminescence assembly. Using mixture [****/ conductive organic polymer, such as 3 and 4- 
polyethylene dioxythiophene and a polyhydroxy compound, or a lactam, ] as an electrode 1 of an ELP assembly is 
described by EP-A686 662. However, it is found out in fact that these electrodes have only conductivity inadequate for 
especially a large area display. 

[0010] In DE-A 196 27 071, using polymer nature organic conductor, 3 [ for example, ], and 4-polyethylene 
dioxythiophene as a hole-injection layer is indicated. As compared with an assembly without a middle organic polymer 
layer, remarkable increase of the flux of light of an electroluminescence display may be carried out by this means. 
However, in addition, the life of these displays is not enough for practical use. 
[0011] 

[The technical problem which should solve invention] It is the purpose of this invention to increase the life of the ELP 

assembly which used the organic material as the base. 

[0012] 

[Means for Solving the Problem] When the solution or dispersion liquid of a polymer nature organic conductor which 
has a very small particle diameter was used and the conductive polymer of Formula I was used, the bird clapper was 
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found out for remarkable increase of the life of an electroluminescence display being carried out by the specific ratio of 
a non-conductivity counter ion or the conductive poly cation to the binder of non-ionicity possible here at the 
surprising thing. Moreover, it was also found out that it does in this way and generating of the short circuit between 
two conductive electrodes 2 and 8 may be reduced extremely. 
[0013] 

[Means for Solving the Problem] this invention is applied from a solution or dispersion liquid, and offers the 
electroluminescence assembly in which a particle contains 1 micrometer or less of 0.5 micrometers of polymer nature 
organic conductors which have a diameter 0.25 micrometers or less especially preferably as a hole-injection layer even 
in a swelling state. 

[0014] A suitable polymer nature organic conductor is substitution or the unsubstituted poly furan, polypyrrole, the 
poly aniline, or the poly thiophene. These are described by EP-A2257 573 (poly alkoxy thiophene), WO-A 90/04256 
(poly aniline), EP-A 0 589 529 (polypyrrole), and DE-A22 62 743 (oligo aniline). Especially a suitable polymer nature 
organic conductor is the meltable or insoluble formula I of being un-charged or a cation. [0015] 
[Formula 1] 




I 

S 



OX 



It is ** alkylene dioxythiophene. n expresses the integer of 5 to 100 among a formula, and R expresses the aryl group 
which has the substitution which has H and one to 20 carbon atoms or an unsubstituted alkyl group, -CH2-OH, or six 
to 14 carbon atoms. 

[0016] Especially the example of suitable alkylene dioxythiophene is stated to EP-A440 957 and DE-A42 1 1 459. 
[0017] Especially a suitable polymer nature organic conductor is a general formula II similarly. [0018] 
[Formula 2] 




p-R 1 



9 X 



It is the meltable or insoluble poly thiophene of **** electrification or a cation, n expresses the integer of 5 to 100 

among a formula, R expresses the alkyl group which has H or one to 12 carbon atoms, Rl expresses -(CH2) m-S03M 

(being here M=Li, Na, K, Rb, Cs, NH4, H), and m expresses the integer of 1 to 12. 

[0019] Manufacture of these poly thiophenes is stated to WO-A 98/03499. 

[0020] The poly thiophene of Formulas I and II may be used as independent or mixture. 

[0021] Especially a desirable thing is the conductive polymer of the formula I in combination with the poly anion as 
stated to EP-A 440 957. On the poly anion criteria of 1 weight section, below the 0.4 weight sections, when the 
conductive polymer of the formula I below the 0.3 weight section exists especially, the especially desirable solution of 
conductive polymer or dispersion liquid is obtained. 

[0022] The ratio of conductive polymer to the poly anion is directly set up on the occasion of manufacture. However, 
also setting up the ratio by this invention of the conductive polymer to the poly anion and the possible thing were found 
out by leaving the solution or dispersion liquid containing the conductive polymer of a high ratio, and only adding 
succeedingly the salt of the poly anion, or the free acid of the poly anion. 

[0023] In addition, it has the advantage that these desirable solutions or desirable dispersion liquid has the conductivity 
of a layer smaller than that from which the ratio of the poly thiophene of the formula I to the poly anion was obtained 
using the solution or dispersion liquid which is 0.4:1. Thereby, the cross talk (Braun in Synth.Metals, 92 (1998) 107- 
1 13) in an electroluminescence matrix display is reduced. It is desirable to use the solution or dispersion liquid which 
brings about the layer which has the electric conductivity of the layer or <2 S/cm which has the surface electrical 
resistance of >105ohms /, and ** by 75nm dryness film ** for this reason. 

[0024] The electroluminescence assembly of this invention is fundamentally manufactured by well-known technology. 
In order to manufacture an interlayer 3 in the system of this invention, the solution or dispersion liquid of the poly 
thiophene is applied as a film on a lower electrode. The solvents used are water or water / alcoholic mixture preferably. 
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Suitable alcohol is a methanol, ethanol, propanol, an isopropanol, and a butanol. Use of these solvents has the 
advantage that the further layer may be applied from organic solvents, such as aromatic series or aliphatic hydrocarbon, 
without attacking a layer 3. < 
[0025] The solution or dispersion liquid of a polymer nature organic conductor is preferably filtered in advance of a 
coating step with a filter, for example, the millipore filter of Millipore which has a <1 micrometer aperture. Preferably, 
a O.Smicrometer filter is used. A <0.25micrometer filter is used especially preferably. 

[0026] the solution or dispersion liquid of a polymer nature organic conductor — an organic polymer nature binder — 
and - or it is also possible to add an organic low-molecular-weight cross linking agent The suitable binder is described 
byEP-A564 911. 

[0027] a metal ion 10 ppm or less — and — or it is desirable to use the solution or dispersion liquid containing the anion 
of an inorganic acid 10 ppm or less of a polymer nature organic conductor a metal ion 1 ppm or less and — or 
especially the thing for which the solution or dispersion liquid containing the anion of an inorganic acid 1 ppm or less 
of a polymer nature organic conductor is used is desirable 

[0028] The solution or dispersion liquid of a polymer nature organic conductor is uniformly applied by technique, such 
as spin coating, casting, doctor blade coating, printing, or curtain casting, on a substrate. Then, a layer is preferably 
dried at the temperature to 200 degrees C to a room temperature or 300 degrees C. 

[0029] The solution or dispersion liquid of a polymer nature organic conductor is applied to the form which has 
structure with printing technology, such as an ink jet, preferably again. This technology is described by Science, 279 
volumes, and (1 998) about the water-soluble poly thiophene. 

[0030] When the substrate applied in the form where the coat of the whole surface is carried out by indium tin oxide, 
and structure has a conductive polymer layer was used, it was found out that the luminous layer succeedingly applied 
over the whole surface similarly emits light only in the part by which the coat was carried out by conductive polymer. 
This method enables it to manufacture an electroluminescence display with structure by the easy method, without there 
being structure about a conductive lower electrode. 

[0031] 500nm of thickness of the interlayer 3 by this invention is 10 to 200nm preferably from about 3. 

[0032] Then, the further layer is applied to the interlayer 3 manufactured by this invention by the deposition or vacuum 

evaporationo from a solution. As a luminous layer 5, especially the thing for which aluminum complexes, such as a 

poly para-phenylene vinylene derivative or an aluminum kino rate, are used is desirable. When using a poly para- 

phenylene vinylene derivative, the additional hole-injection layer 4 can be omitted for an advantageous thing. 

[0033] The electroluminescence display manufactured by this invention has the feature which are long lasting, the high 

flux of light, and a low battery at the time of use. 

[0034] 

[Example] The filtration examination about the example BaytronRP of comparison (3, 4-polyethylene dioxythiophene / 
polystyrene sulfonate dispersion liquid, PEDT/PSS 1:2.5 (BayerAG)). 

[0035] BaytronRP dispersion liquid were not able to be filtered with 0.45-micrometer membrane filter of Millipore. 
Therefore, it was used for manufacturing an electroluminescence display, without filtering dispersion liquid. 
[0036] It adds in 2000ml water, agitating an example 13, 4-polyethylene dioxythiophene / polystyrene sulfonate 
dispersion liquid, isolation polystyrene sulfonate (Mn 40,000 [ about ]) of 20g of manufactures of PEDT/PSS 1 :4, 13.4g 
potassium par OKISOJI sulfate, and a 50mg iron sulfate (III). 5. It added, agitating 3 and 4-ethylene dioxythiophene of 
0 g. Dispersion liquid are agitated at a room temperature for 24 hours. Then, both sides do humidity of the cation 
exchange resin LewatitRSlOO (Bayer AG) of lOOg of anion-exchange-resin LewatitRMP(s) 62 (Bayer AG) and lOOg 
with water, it is added, and mixture is agitated for 8 hours. 

[0037] It filters by the polyacrylonitrile fiber which has a 50-micrometer aperture, and ion exchange resin is removed. 
Thereby, the dispersion liquid which have the solid-content content of about 1.2 % of the weight of ****** in use 
immediately are obtained. 

[0038] With the 0.45-micrometer filter, dispersion liquid were able to be filtered easily. The filtered dispersion liquid 
were used for manufacturing an electroluminescence display. 

[0039] It added in 2000ml water, agitating an example 23, 4-polyethylene dioxythiophene / polystyrene sulfonate 
dispersion liquid, the polystyrene sulfonate (Mn 40,000 [ about ]) of isolation of 20g of manufactures of PEDT/PSS1:8, 
6.7g potassium par OKISOJI sulfate, and a 50mg iron sulfate (III). 2. It added, agitating 3 and 4-ethylene 
dioxythiophene of 5 g. Dispersion liquid are agitated at a room temperature for 24 hours. Then, both sides do humidity 
of the cation exchange resin LewatitRS 1 00 (Bayer AG) of 1 OOg of anion-exchange-resin LewatitRMP(s) 62 (Bayer 
AG) and lOOg with water, it is added, and mixture is agitated for 8 hours. 

[0040] It filters by the polyacrylonitrile fiber which has a 50-micrometer aperture, and ion exchange resin is removed. 
Thereby, the dispersion liquid which have the solid-content content of about 1.1 % of the weight of ****** in use 
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immediately are obtained. 

[0041] Dispersion liquid were able to be easily filtered with the 0.22-micrometer filter. The filtered dispersion liquid 
were used for manufacturing an electroluminescence display. 

[0042] The following procedure was used for assembling organic light emitting diode (OLED) by example of the 
example comparison of use 1 this invention. 

1 . The washing ITO coat glass (Merck Balzers AG, Part.No.253 674 XO) of an ITO substrate was cut to the 
50mmx50rnm piece (substrate). Then, the substrate was washed for 15 minutes in ultrasonic 3% bath of the RMukasol 
solution of concentration. Next, the rinse of the substrate is carried out with distilled water, and spin dryness is carried 
out with a centrifuge. This rinse and a dryness procedure are repeated 10 times. 

2. Place the application substrate of the Baytron P layer to ITO on a spin coater, and apply polyethylene 
dioxythiophene / polystyrene sulfonate solution with a 1.3% concentration of about 10ml (Baytron P) to the ITO coat 
side of a substrate. Then, spin removal of the superfluous liquid is carried out by rotating a substrate for 3 minutes by 
500rpm. Next, the substrate which carried out the coat in this way is dried for 5 minutes at 1 10 degrees C on a hot 
plate, a layer — the thickness of 60nm — having (Tencor, Alphastep200) — it is uneven and a pinhole is included 

3. Polyvinyl Carbazole (BASFRLuvican) of Application 1 Weight Section of Electron Hole Conductor Layer, and 
Amine A of 2 Weight Sections (Formula III) 

[0043] 
[Formula 3] 



5ml of 1.5% concentration dichloroethane solutions of** was filtered (MilliporeRHV, 0.45 micrometers), and it 
applied on the dry Baytron P layer. Then, spin removal of the superfluous liquid is carried out by rotating a substrate 
for 60 seconds by 800rpm. Next, the substrate which carried out the coat in this way is dried for 5 minutes at 1 1 0 
degrees C on a hot plate. The thickness of the sum total of a layer is 1 50nm. 

4. Apply to two organic layers which manufactured aluminum tris hydroxy KINORETO of the matter used by the 
organic layer of the vacuum evaporationo 3rd of luminescence / electron-injection layer, i.e., this invention, as 
mentioned above by heating vacuum evaporationo. This is performed in a vacuum evaporationo unit (Leybold, 
Univex350). At the time of vacuum evaporationo, the pressure in a vacuum evaporationo unit is ten to 3 Pa, and an 
evaporation rate is 2A/second. The thickness of the sum total of three organic layers is 200nm. 

5. The vacuum evaporationo of the metal electrode is carried out on the system of the vacuum evaporationo organic 
layer of a metal cathode. For this purpose, a substrate is placed downward for the system of an organic layer on the 
mask which the hole (5mm of apertures) opened. By the pressure of ten to 3 Pa, Mg and Ag element are evaporated in 
parallel from two evaporation boats. An evaporation rate is 2A/second to 28A /and Ag a second to Mg. The thickness 
of the deposited metal contact is 500nm. 

[0044] Two electrodes organic [ Light Emitting Diode ] are connected to a power supply by electric lead. A positive 
electrode is connected to an ITO electrode and a negative electrode is connected to a MgAg electrode, 
[0045] As a result of impression of voltage, a short circuit is caused and current and electroluminescence are not stable 
with time. 

[0046] The procedure in the assembly of OLED by this invention so that in an example 1 except for applying the 
polyethylene dioxythiophene dispersion liquid of not filtering [ of an example 2 ], by spin coating instead of example 
2Baytron of comparison P. The following procedure is used for this purpose. 

[0047] A substrate is placed on a spin coater and about 10ml polyethylene dioxythiophene / polystyrene sulfonate 
solution are applied to the ITO coat side of a substrate. Then, spin removal of the superfluous liquid is carried out by 
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rotating a substrate for 3 minutes by 500rpm. Next, the substrate which carried out the coat in this way is dried for 5 
minutes at 1 10 degrees C on a hot plate, a layer the thickness of 60nm - having (Tencor, Alphastep200) - it is 
uneven and a pinhole is included 

[0048] As a result of impression of voltage, a short circuit is caused and current and electroluminescence are not stable 
with time. 

[0049] The procedure in the assembly of OLED by this invention so that in an example 1 except for applying the 
solution of the example 1 filtered with the filter of 10.45 micrometers of examples of use by spin coating. The 
following procedure is used for this purpose. 

[0050] A substrate is placed on a spin coater and the solution which the example 1 filtered is applied to the ITO coat 
side of a substrate. Then, spin removal of the superfluous liquid is carried out by rotating a substrate for 3 minutes by 
500rpm. Next, the substrate which carried out the coat in this way is dried for 5 minutes at 1 10 degrees C on a hot 
plate. A layer has the thickness of 60nm (Tencor, ..Alphas.tep2.Q0), is uniform and does not include a pinhole. 
[0051] Small or electroluminescence is detected by photo diode (EG&G C30809E) above the voltage of 3 volts. On the 
voltage of 1 0 volts, the stable electroluminescence intensity of 2500 cd/m2 is obtained with time with the stable current 
per unit area of 1 00 mA/cm2. The color of electroluminescence is a copper rust color. 
[0052] The feature of this invention and the mode of operation are as follows. 

[0053] 1 . Electroluminescence assembly containing polymer nature organic conductor with which particle was applied 

as hole-injection layer from solution or dispersion liquid which has diameter 1 micrometer or less. 

[0054] 2. Electroluminescence assembly given in the above 1 characterized by applying hole-injection layer from 

dispersion liquid, and having path whose particle of dispersion liquid is <0.25micrometer. 

[0055] 3. The existing hole-injection layer is Formula I. [0056] 

[Formula 4] 



0)» 




They are the substitution of (n expresses the integer of 5 to 100 among a formula, and R expresses the aryl group which 
has the substitution which has H and one to 20 carbon atoms or an unsubstituted alkyl group, -CH2-OH, or six to 14 
carbon atoms) or unsubstituted, being un-charged or 3 of a cation, and an electroluminescence assembly given in the 
above 1 characterized by being the polymer nature organic conductor which consists of 4-polyalkylene 
dioxythiophene. 

[0057] 4. The existing hole-injection layer is Formula II. [0058] 
[Formula 5] 




the inside of a formula, and n — the integer of 5 to 100 — expressing — R It is an electroluminescence assembly given 
in the above 1 which the alkyl group which has H or one to 12 carbon atoms is expressed, and Rl expresses -(CH2) m- 
S03M (being here M=Li, Na, K, Rb, Cs, NH4, H), and is characterized by m being a polymer nature organic conductor 
which consists of the substitution showing the integer of 1 to 12 or unsubstituted, being un-charged, or a poly alkoxy 
thiophene of a cation. 

[0059] 5. Electroluminescence assembly given in the above 1 characterized by surface electrical resistance of hole- 
injection layer of 75nm ** being >105ohm/**. 

[0060] 6. Electroluminescence assembly characterized by electric conductivity of hole-injection layer being <2 S/cm. 
[0061] 7. Electroluminescence assembly given in the above 3 characterized by poly anion of 1 weight section existing 
per conductive poly thiophene of formula I below <0.4 weight section in hole-injection layer. 



[Translation done.] 



